Dear Editor of KMUJ
Assalamo Alikum !
Thanks for your efforts and recommendations of the reviewers.

Here with I am submitting the revised copy of the article in the light of reviewer’s comments. 
The point to point clarification is mentioned below.

Regarding Dr, Zahid Khan’s comments;

1. 
Spelling mistakes have been corrected.

2. 
Regarding the Sonologist who performed the Ultrasonograghy in our study, he is a senior radiologist with most of his experience in the field of ultrasonology having more than 20 years experience of ultrasound. All the cases were performed by a single radiologist who was provided with the clinical information of suspected acute appendicitis. This information has been added to the material and method section. His name has been added to the outher’s list as No.04. 

3. 
The references have been re-written with correction of spellings.

Regarding Dr. Suraya Zafars comments;

1. 
The title in the opinion of authors is quite relevant and gives a general idea about the content of the study.

2. 
The pictures of ultrasonically normal and abnormal appendix have been added with relevant information of findings on the images. The patient’s identity has been concealed for ethical and medico-legal implications.

3. 
Criteria of clinical diagnosis of acute appendicitis have been added in section of methodology.

4. 
Inclusion and exclusion criteria’s are more clearly mentioned in methodology section. 

5.
Ultrasound technique is also mentioned more clearly in methodology section. 

6.
Criteria of positive and negative category are mentioned in methodology section. 

7. 
Regarding the international references, yes she is right that the latest reference quoted is that of 2006; this is because of the reason that in the modern world there is more and more use of CT for the diagnosis of the Acute appendicitis which is not operator dependant and has a wide field of view, has the sensitivity and specificity reaching 100 percent and the ultrasound is mainly being depended in the 3rd world for all pre-operative cases. However recent Local references of 2007 and 2010 were added at no.1 and no. 3 respectively.

8. 
The inclusion and exclusion criteria depend on the local circumstances and study design by the authors and in our opinion it is not necessary to quote any reference for exclusion criterion. The reason why we excluded the cases of perforated appendicitis with generalized peritonitis and appendicular abscesses and masses is because their presentation and management is different.

9. 
The typographical error of sinology has been corrected.

10. 
In lines 5-6 of the 2nd para of “methodology” section it is already mentioned that all the 21% false positive cases were surgically proven. Regarding the comments of the unknown reviewer;

11. 
The role of authors was defined in the Authors Declaration form. However the outher’s declaration form has been re-submitted. 

12. 
Yes we agree that this article does not invent something new but it is also an established and acceptable practice to re-evaluate the results of previous studies as well as current practices, in different /local circumstances and to evaluate their effectiveness in different periods of time. With changing trends of modern medical science it is also a good idea to evaluate the current practices and their usefulness against newly emerging practices in terms of availability of facilities and their cost-effectiveness. With this in mind; in the author’s opinion this study has proven its worth.

13. 
Yes we agree that the majority of references are old but the aim of the study is not to load it with the references. There is sufficient reference material i.e. 23 references with 6 within last 10 years are sufficient to prove that the subject is interesting and has been previously worked upon.

14.
Results and objectives have been matched appropriately. 
With these comments from us we thank you for giving us chance to revise and at some points explain our view point. We will be more than happy to clarify any more queries or suggestions by the reviewers or editorial board if necessary.

Regards. 
Yours truly,

Dr. Fazal Ahmad

[image: image3.jpg]- A A 9 MI0.7 Tis04

s« < 08:52:08."1 PG 575465 Small Parts
FR 50
B
E
Gn 38
- SIA n
Map DI/0
-D 5.0
DR 69
-A0% 100
APPENDIX
2
o

[

1L 0.24cm





Ultrasonograghy: A good aid to the clinical diagnosis of Acute-Appendicitis

Fazal Ahmed1*, Mohammad Tahir1, , Qazi Tahir Ud-din1, Ejaz Ahmed Khan2, Nafisa Batool Tahir3 , Shaid Sardar4 and BakhtiarAhmad5
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ABSTRACT

OBJECTIVES: Our aim was to evaluate the value of Ultrasonography in the diagnosis of acute-appendicitis, in clinically suspected cases.

METHODOLOGY: This prospective observational study was executed to evaluate the role of ultrasound in the diagnosis of acute appendicitis in which the ultrasound findings were compared with histopathological outcome of the case, which was taken as gold standard. This study was carried out from Feb-2009 to Nov-2011. A total of 150 patients were included in the study. All patients had a clinical suspicion of acute-appendicitis. Age ranged from 11 to 60 years. There were 112 male and 38 female patients. In the radiology department color Doppler ultra sound machine, ACCUCIE TOSHIBA with a 7.5 MHz, abdominal probe was used. All the exams were performed by a single senior radiologist.

RESULTS: On the basis of ultrasonography 100 patients were labeled as Positive for acute-appendicitis and 50 patients were labeled as negative for acute-appendicitis. Out of negative patients 5 were explored later on because of persistent pain and progressing symptoms and a diagnosis of acute-appendicitis was confirmed on histopathology. 
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CONCLUSION: Present study concluded that in clinically suspected cases of acute-appendicitis the use of ultrasonography is essential to make, exclude or establish an alternate diagnosis. Because of its cost effectiveness we recommend it as an essential screening tool in clinically suspected cases of acute-appendicitis.

INTRODUCTION:

With the introduction of ultrasound in late 20th century, it has revolutionized the diagnostic armamentarium of many abdominal surgical conditions, specially the emergency cases like acute appendicitis, because of its wide and ready availability, low cost, no radiation risk and continuous technological improvement in quality1. Although the CT scan is considered the diagnostic modality of choice at many modern hospitals and medical practices, with its new helical scanners which can diagnose or exclude acute appendicitis with high sensitivity and specificity, the ultrasound provides the most practical method of imaging investigation in a peripheral hospital setting with restricted availability of costly diagnostic tools such as a modern CT Scan Machine. The graded compression technique has significantly improved sensitivity and specificity of ultrasound and it is recommended as a routine test in the investigation of acute appendicitis2. Sometimes Plain X-rays abdomen and urine analysis are done to further exclude the urinary causes of right loin pain; however they have low sensitivity and specificity in making a positive diagnosis of acute appendicitis. Lab. Investigations like TLC and DLC are also helpful in the diagnosis of acute appendicitis3. In the last two decades, sonography has shown promising results in the diagnosis of acute-appendicitis. It helps in establishing the dignosiss of acute appendicitis and at times helps in excluding an alternate diagnosis. On ultrasonography the presence of normal appendix excludes appendicitis to a great certainty (Fig 1). Acutely inflamed appendix is non-compressible, shows increased thickness, dilatation and periappendiceal inflammation and on color Doppler shows increased vascularity (Fig 2). The inaccurate negative reports sometimes may be due to increased bowl gases, stool or obesity. In the past, studies have been done on routine use of ultrasonography in patients with pain right iliac fossa and these had revealed high sensitivity and specificity as compared to clinical judgment, thusreducing negative explorations. Now-a-days new ultrasound machines are very accurate in picking up the signs of appendicitis. Sonography has proved its cost effectiveness by minimizing unnecessary operations. This study was carried out at a peripheral district headquarter hospital with limited diagnostic facilities, to evaluate the role of abdominal Ultrasound in the clinically suspected cases of acute appendicitis.

METHODOLOGY:
In present study, author selected 150 patients who had presented with pain right iliac fossa and clinical diagnosis of acute appendicitis was made on history and physical examination which included pain starting in paraumblical area and then shifting to right Illiac fossa, nausea vomiting and tenderness in right iliac fossa. Out of these one hundred patients, 112 were males and 38 were females and their age ranged from 11---60 years. Prompt surgical intervention was carried out in all those cases, where the ultrasonic diagnosis of acute appendicitis was established. We excluded from study all the cases, which on presentation had appendicular mass or had generalized peritonitis from perforated appendix. All the patients underwent sonographic examination with the help of ACCUCIE TOSHIBA machine, with a 7.5 MHz high resolution probe. Complete examinations were performed by a single senior radiologist having experience of more than 20 years of working with ultrasound, as part of his routine hospital work and he was provided with the information of clinical suspicion of acute appendicitis before performing the study. 105 patients were operated, 100 from ultrasound positive category and 5 from ultrasound negative category as they were having persistent pain and progressive symptoms. All 105 specimens of appendix were submitted for histopathology study. Data analysis carried out by using SPSS version 13.0 and the results were compared with national and international studies. The following criteria were considered for the sonographic diagnosis or exclusion of acute appendicitis.

1: 
Non visualization of appendix suggestive of negative study.

2: 
On visualization of appendix the diameter equal to or less than 6mm considered as normal.

3: 
Demonstration of enlarged, tubular, blind ending structure with wall thickness of 3.0 mm or diameter of 7.0 mm or more as positive diagnosis of acute appendicitis.

4: 
Loss of wall layers is equal to gangrenous appendicitis. 
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	Figure 1. A 16 years male patient with normal appendix on ultrasound. Ultrasound shows a well- defined smooth walled tubular structure (arrows) with diameter less than 6mm and no peri-appendiceal inflammation.
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	Figure 2 A (top) Acute appendicitis in a 19 years male on ultrasound. There is an enlarged appendix with thick wall, increased diameter, on this cross sectional image shows target sign. (Bottom) Periappendiceal inflammation and increased vascularity on color Doppler.


RESULTS:
The study was conducted on 150 patients, out of whom 100 were positive for acute appendicitis on ultrasonography while 50 were negative, the sensitivity and specificity was tested in these selected cases for the ultrasonography. 
Table I: Diagnosis of 100 ultrasonography positive cases of acute appendicitis.

	Diagnosis
	No Of Cases
	Percentage of Cases

	Acute Appendicitis
	79
	79%

	Ascarasis
	15
	15%

	Nil Diagnosis
	6
	06%


Results show that 79 % cases were diagnosed as acute appendicitis histopathologically which were reported as acute appendicitis on sonography while 21% were false positive for acute appendicitis (Table I). 
Table II Diagnosis of 50 cases which were ultrasound negative for acute appendicitis.

	Diagnosis
	No Of Cases
	Percentage of Cases

	Acute Appendicitis
	05
	10%

	Acute Cholecystitis
	06
	12%

	Right Ovarian Cyst
	03
	06%

	Mesenteric Lymphadinitis
	04
	08%

	Right Ectopic gestation
	01
	02%

	Right Ureteric Calculus
	12
	24%

	Ascariasis
	05
	10%

	Nil Diagnosis
	14
	28%


Out of 50 cases reported as negative for acute appendicitis, 5 (10%) were operated later and were diagnosed as acute-appendicitis confirmed histopathologically while 90% cases were true negative for appendicitis ultrasonographically as they were managed for other diseases.
(Table II) 
Table III: Diagnosis of all 150 cases selected for study.

	Diagnosis
	No Of Cases
	Percentage of Cases

	Acute Appendicitis
	84
	56.6%

	Acute Cholecystitis
	06
	04%

	Right Ureteric Calculus
	12
	08%

	Right Ovarian Cyst
	03
	02%

	Right Ectopic gestation
	01
	0.66%

	Mesenteric Lymphadenitis
	04
	2.66%

	Ascariasis
	20
	13.3%

	Nil Diagnosis
	20
	13.3%


In total 84 cases were diagnosed as acute appendicitis histopathologically out of which 79 were true positive and 05 were false negative showing a sensitivity of 94 % for ultrasonography in diagnosing acute appendicitis  where as the specificity of this investigation was 68.18 % 
(Table III).
DISCUSSION:

The diagnosis of acute appendicitis mainly depends upon patient history and surgeon’s clinical examination alone in majority of the typical cases of acute appendicitis. However in atypical presentations, in extreme of ages and in pregnant women, author needed help from investigations4,5,6. Sometime the inflammation is confined to the tip of appendix and the organ may not be visualized7,8 sonography. In present study too, one such case was missed and later on operated because of continuing and progressive symptoms and proved to be one of the false negative case. During pregnancy the clinical diagnosis of acute appendicitis becomes very difficult especially in the third trimester. In these cases, sonology is done in left lateral decubitus position thereby displacing enlarged uterus to the left and making appendix visualization possible11. In children and in geriatric patients, sonology is of special help because the symptoms are very vague12. In present study, data was not analyzed the age and sex of selected patients, because this was not the present study aim, yet author did come across with pregnant ladies, young children and above 50 years patients where ultrasound was extremely helpful in diagnosing acute appendicitis and or establishing an alternate diagnosis. Computed tomography has definitely increased the diagnostic accuracy13 but its availability varies from place to place and moreover it is an invasive diagnostic tool with a reasonably high cost. Ultrasonography has been used extensively as a first line diagnostic tool in clinically suspected cases of acute appendicitis. Since 1986 many workers studied the value of ultrasonography in acute appendicitis and reported its enhanced diagnostic accuracy14,15,16. Authors studied the role of ultrasonography though a different angle, but the results are comparable. The procedure of present study was different from all others so far published literature on the subject. Author is of the opinion that prompt surgical intervention in all sonographically diagnosed cases of acute appendicitis, irrespective of Alvarado scoring made the results of ultrasound much more reliable and the values of sensitivity and specificity of this investigation in acute appendicitis patients are much more authentic.
In past, when clinical suspicion of acute appendicitis was the sole diagnostic criteria, surgeons used to perform appendicectomies on border line cases to avoid the complication associated with delayed or missed diagnosis of acute appendicitis. This protocol can lead to up to 20% of negative appendectomies17.  This protocol and the ratio of negative appendectomies were acceptable all over the world till the availability of ultrasound, CT scan and laparoscopy, which revolutionized this concept, by reducing the ratio of negative laporatomies.

The previous gray scale ultrasound machines with only 3.50 MHz were not able to demonstrate sonographic signs of acute appendicitis. In this study high resolution probes of 7.50 MHz with graded compression technique for the demonstration of appendicitis were used. Graded compression method was able to reduce the distance between the probe and appendix, thus demonstrating signs of inflammation by displacing bowl loops. The effectiveness of ultrasonography in the diagnostic armamentarium of clinically suspected cases of acute appendicitis is now well established. In many studies the sensitivity has been reported in the range of 85-94%15,19,20. Present study showed the sensitivity of 94% of ultrasonography in diagnosing acute appendicitis.
This investigation has another very important role in clinically equivocal cases where it is helpful in establishing an alternate diagnosis9,21. In this study too, authors were able to make an alternate diagnosis in 21% of originally suspected cases for acute appendicitis. Many of these patients with alternate diagnosis did not need surgery and ultrasonography alone reduced the number of negative appendectomies. 

 A modern ultrasound machine and an experienced sinologist is considered as primary requisite for such type of investigational study. Authors have both facilities available; otherwise it would not have been possible to be so confident for surgeon to operate on the basis of ultrasound report only. Some of the previous reports22,23, which have shown less accuracy for this investigation, were actually having the operator problem.
CONCLUSION:

From present study, it is concluded that ultrasonography for pain RIF is cost effective, readily available and non invasive technique, which gives the diagnosis of acute appendicitis in minutes, thus rapid decision is made for surgery especially in children, pregnant women and in geriatric patients.

Although this was not the aim of the study, yet is a by product of the study it was also concluded that this investigation is also helpful in establishing an alternate diagnosis. Looking into the above mentioned benefits and a very high sensitivity of ultrasonography, authors recommend it as a first line investigation in all patients with pain RIF.
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